Background: Despite the burden of schizophrenia and bipolar disorder in the Chinese population, country-specific data to guide practitioners regarding antipsychotic therapy are lacking. The primary aim of this systematic review was to examine evidence of the efficacy, effectiveness, and safety of olanzapine in Chinese populations. Methods: A systematic literature search was conducted using databases covering international and Chinese core journals using search terms related to schizophrenia and bipolar disorder, specified countries (People's Republic of China, Hong Kong, Taiwan), and olanzapine treatment. Following initial screening, inclusion and exclusion criteria were applied to the search results to identify relevant studies from which data were extracted. Results: A total of 489 publications were retrieved and 61 studies were identified for inclusion. Most studies were related to schizophrenia (n=54), with six studies related to bipolar disorder and one study related to both conditions. The quality of study methods and reporting in international journals was noticeably better than in Chinese language journals. Most studies included relatively small patient populations and were of short duration. The efficacy of olanzapine in Chinese populations was confirmed by multiple comparative and noncomparative studies that found statistically significant reductions in symptom measures in studies conducted for $6 weeks (schizophrenia) or $3 weeks (bipolar disorder). Findings related to effectiveness (treatment discontinuation, quality of life, and neurocognitive improvements) were generally consistent with those observed in non-Chinese populations. No new safety signals specific for Chinese populations were raised for olanzapine. Conclusion: Chinese and non-Chinese populations with schizophrenia or bipolar disorder treated with olanzapine display broadly similar responses. Differences between these populations, especially in relation to the relative efficacy of olanzapine versus other antipsychotics, may warrant further investigation via studies incorporating both populations. Use of local data to provide evidence for practice guidelines should be encouraged, and may promote ongoing improvements in the quality of research and study reporting.
Introduction
Neuropsychiatric conditions are the most common form of chronic disease in the People's Republic of China and represent an enormous unmet health care need. 1, 2 A large-scale review estimated that the 1-month prevalence of any mental disorder among mainland Chinese is 17.5%, including a prevalence of mood disorders of 6.1% and a prevalence of psychotic disorders of 1.0%. 2 In terms of addressing the challenge of chronic psychotic disorders, evidence from Chinese and non-Chinese populations suggests that effective treatment of psychotic disorders improves patient outcomes. 3, 4 There is some evidence that sociocultural factors in the People's Republic of China, such as the general tendency of Chinese traditional medicine to employ multiple ingredients in single preparations, may underlie these high polypharmacy rates. 8 Sociocultural factors related to norms for social conduct and particularly the need for social harmony may also cause treating physicians and people in the community to be sensitive to the expression of behavioral symptoms, such as poor impulse control and hostility by people with psychotic disorders. 9 Disruption of social order and harmony is considered a serious transgression of social norms according to the Chinese world view. These characteristics provide a strong rationale to review antipsychotic treatment studies in Chinese populations to understand the similarities and differences in patient outcomes compared with those of non-Chinese populations.
In the People's Republic of China, olanzapine (Zyprexa ® ; Eli Lilly and Company, Indianapolis, IN, USA) is approved for the acute treatment of schizophrenia, maintenance of clinical improvement in patients who respond to initial treatment, short-term treatment of moderate to severe mania, and the prevention of recurrence of bipolar disorder in patients who have responded to olanzapine. 10 In the People's Republic of China olanzapine was approved for use in schizophrenia in 1998 and for bipolar disorder in 2006. Prescribing patterns of antipsychotics in the People's Republic of China have changed substantially in recent years. 11, 12 Data from various sources, including sales figures and hospital medication usage records, show that use of older typical antipsychotics such as chlorpromazine decreased between 2008 and 2011, while there has been a corresponding increase in the use of atypical antipsychotics. 11, 12 Further, clozapine, which was a popular antipsychotic choice in the People's Republic of China, has also fallen in usage. 11, 12 One study of prescribing patterns in Asia, including Chinese patients, found that risperidone was the most commonly used second-generation atypical antipsychotic (31.5%), followed by olanzapine (13.1%), quetiapine (7.3%), and aripiprazole (1.9%). 13 Studies from the People's Republic of China also reveal that risperidone is used to a greater extent than olanzapine, although the recent rate of increase in olanzapine use has been greater. 11 Since approval, information on olanzapine for the treatment of schizophrenia and bipolar disorder in the People's Republic of China has been mainly derived from pivotal registration trials, numerous active comparator studies, and long-term observational studies, which have been extensively reviewed. [14] [15] [16] However, these studies, published in international journals, were conducted largely in the USA, Europe, and, to a lesser degree, Asia. Thus, the applicability of these studies to Chinese populations is not known. This lack of specific information on olanzapine in Chinese populations, combined with the increasing use of olanzapine in the People's Republic of China, form the key rationale for focusing on olanzapine in this review. The major hypothesis of this review is that, despite cultural and other differences, Chinese populations with psychotic disorders are not substantially different from other populations in terms of response to effective interventions.
The primary objective of this systematic literature review is to examine the clinical evidence for the efficacy, effectiveness, and safety of olanzapine in Chinese populations with schizophrenia or bipolar disorder. It also identifies opportunities for further research in the People's Republic of China to improve the care of patients with schizophrenia or bipolar disorder.
inclusion and exclusion criteria
Studies were included if they met the following criteria: Chinese patients with schizophrenia or bipolar disorder wholly residing in mainland China, Taiwan, or Hong Kong; study duration $3 weeks (for bipolar disorder) or $6 weeks (for schizophrenia); on-label use of olanzapine in terms of dose and indication; published evidence from randomized controlled trials (RCTs), systematic reviews, or observational studies (prospective and retrospective; crossover and noncrossover) including cross-sectional studies and longitudinal (eg, cohort) studies. Study durations were selected based on the typical time required for treatment response and commonly used in clinical studies of these conditions. Included studies also had to report numerical data on at least one recognized outcome measure related to efficacy, effectiveness, or safety/tolerability. Studies were specifically excluded if they were duplicate publications or contained previously reported data, had no numerically reportable data on at least one relevant outcome measure, did not include olanzapine treatment, or were published evidence from case studies, case series, narrative reviews, editorials, or letters to the editor.
Data extraction
All authors contributed to the literature search strategy, inclusion/exclusion criteria, and reporting of outcomes.
For non-Chinese language publications, one person (not an author) conducted the literature search and screened the title and abstract of publications identified by the search criteria. For Chinese language publications, two Chinese speaking authors conducted the literature search, and screened the title and abstract of publications identified by the search against the inclusion/exclusion criteria.
Full publications considered for possible inclusion were retrieved and rescreened using the inclusion/ exclusion criteria. The reference lists of systematic and narrative reviews were also screened to identify additional publications for inclusion. Chinese language publications were translated into English by one of the Chinese authors and each translation was verified by another author.
One person (not an author) extracted data into an Excel ® (Microsoft Corporation, Redmond, WA, USA) spreadsheet using the following fields: study design and location; study duration; number of participants; mean age; sex; diagnosis; disease characteristics (eg, severity); comorbid conditions; treatment characteristics; efficacy (symptom control) measures; effectiveness measures; and safety and tolerability information, including adverse events, vital signs, laboratory investigations, and adverse event-related study discontinuations.
Results

Literature search results
A total of 489 publications were retrieved from the literature databases ( Figure 1 ). In total, 431 publications were excluded because they did not meet the eligibility criteria ( Figure 1 ). The most common reasons for exclusion were the lack of an olanzapine treatment arm and the study not being conducted in a specified country. Incorporating three additional eligible publications obtained from hand searching, a total of 61 publications were included in the review.
Publication characteristics
Most publications were related exclusively to schizophrenia (n=54), whereas six publications related exclusively to bipolar disorder and one study related to both conditions ( Figure 1 and Table 1 ). The 61 publications comprised both interventional (n=43) and noninterventional studies (n=18 
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Xue et al study (n=1), and other observational studies with one or more treatment arms (n=6). Importantly, no specific systematic review of Chinese studies of olanzapine was uncovered by the literature search. Publications were either published in international peerreviewed journals (n=29) or Chinese core journals (n=32). Although studies published in international and Chinese journals were both peer-reviewed, they differed considerably in terms of methodological rigor and reporting. Potential sources of bias were more apparent in studies from Chinese core journals. Specifically, in most comparative studies from Chinese core journals, allocation procedures for randomization, presence or absence of blinding, baseline demographic data, or the number of patients who completed the study (associated with potential attrition bias) were poorly reported or not reported (Table 1) . Further, methods for minimizing the effect of confounding variables through stratification, multivariable analysis, or other statistical methods were not evident in studies published in Chinese core journals. In contrast, key details were described in most comparative trials published in international journals, which also outlined potential sources of bias within the limitations of the study report.
A variety of efficacy, effectiveness, and safety/tolerability outcomes were used throughout the included studies (Table 1) . Quantitative synthesis of the response data was not possible because of the differences in methods, outcome measures, and definitions of response reported across the studies.
Study characteristics
The included studies assessed efficacy, effectiveness, safety, or various combinations of these outcomes. In terms of efficacy assessment, all comparative studies in schizophrenia were RCTs, which were typically short and enrolled less than 50 patients per group ( Table 2 ). The mean duration of these RCTs was 9.5 weeks (median 8 weeks, range 6-24 weeks) and the mean number of enrolled patients was 99.4 patients (median 72.5, range 30-372). Noncomparative efficacy studies in schizophrenia were open-label (n=8) or observational (n=3) studies, with a mean duration of 25.8 weeks (median 8 weeks, range 6-78 weeks) and a mean number of enrolled patients of 351.2 (median 48, range 12-1,267; Table 3 ). Regarding bipolar disorder efficacy, comparative studies were mostly RCTs and had a mean duration of 6 weeks and mean population size of 176.6 patients (median 120, range 49-514; Table 4 ).
Studies assessing effectiveness were made up of RCTs (n=3), [19] [20] [21] nonrandomized open-label studies (n=2), 22, 23 observational studies (n=2), 24, 25 a cross-sectional comparative study, 26 and a cohort study. 27 The mean duration of these studies was 37 weeks (median 52, range and the mean number of enrolled patients was 690.3 (median 698, range 60-1,227).
PubMed n=115 EMBASE n=136
Cochrane n=99
Total retrieved n=489
Included from database search n=58
Additional articles from hand search n=3
Articles for inclusion n=61 
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Xue et al Table 2 Efficacy of olanzapine in randomized controlled trials of patients receiving treatment for schizophrenia 
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Xue et al enrolled/completed for whole study population; e extent of reduction not quantified; *P,0.05 versus baseline; **P,0.01 versus baseline; ***P,0.001 versus baseline. Response rate definitions:
e response = significant improvement + improvement (significant improvement = PANSS reduction $60%, improvement = PANSS reduction 40%-59%);
F response = relief + significant improvement (relief = BPRS reduction .75%, significant improvement = BPRS reduction $50%);
G response = relief + significant improvement + improvement (relief = BPRS reduction $75%, significant improvement = BPRS reduction 50%-74%, improvement = BPRS reduction 25%-49%). Abbreviations: BPRS, Brief Psychiatric Rating Scale; CGi-S, Clinical Global impression-Severity; NR, not reported; PANSS, Positive and Negative Syndrome Scale (total score). A response = relief rate + significant improvement (relief = BRMS reduction $75%, significant improvement = BRMS reduction $50%, improvement = BRMS reduction $25%); Studies with specific safety objectives were made up of the largest number of different study types. The inclusion of nonclinical studies (eg, distributed network models, claims databases) makes it difficult to provide summary statistics on the duration and sample size of these studies.
In reference to olanzapine treatment, most studies used the generic term "olanzapine" (n=44), whereas other studies mentioned the originator brand name of Zyprexa (n=9), the so-called "domestic" generic formulation of olanzapine available in the People's Republic of China (Oulanning, Jiangsu Haosen Pharmaceutical Ltd, Lianyungang, People's Republic of China, n=6), or both originator brand and domestic formulations (n=2). Olanzapine was administered as monotherapy in most studies of schizophrenia, except in a small number of prospective observational or retrospective studies. [28] [29] [30] [31] In these studies, combinations with other antipsychotics were specifically allowed or reflected the naturalistic setting of the study design. In studies of bipolar disorder, olanzapine was administered in combination with sodium valproate in one cross-sectional comparative study, 32 
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Olanzapine in Chinese patients combination with carbamazepine in one nested case-control noncomparative study. 33 Olanzapine was administered as monotherapy in all other studies of bipolar disorder.
Patient characteristics
Most included studies enrolled patients with chronic schizophrenia or bipolar disorder (50 studies); nine studies enrolled patients with first-episode schizophrenia and two studies involved schizophrenia populations with mixed disease stage. The mean age of enrolled patients was approximately 20-40 years in most included studies; three studies enrolled patients older than 60 years and one study enrolled adolescent patients (Table 1) . Studies generally enrolled approximately equal numbers of men and women, although a small number of studies examined either sex exclusively. Other study population characteristics, such as hospitalization status or response to previous treatment, were inconsistently reported. In particular, the presence of comorbid conditions (eg, tardive dyskinesia) was reported in relatively few studies.
Efficacy outcomes
Schizophrenia
The efficacy of olanzapine in Chinese patients with schizophrenia was assessed in 26 comparative and eleven noncomparative studies. The mean change in the Positive and Negative Syndrome Scale (PANSS) total scores compared with baseline was the most commonly reported symptom outcome measure throughout these comparative and noncomparative studies. 34 Comparative efficacy studies were all RCTs that involved other antipsychotics, particularly paliperidone (n=7), risperidone (n=6), or ziprasidone (n=5; Table 2 ). Throughout these RCTs, olanzapine treatment was associated with statistically significant reductions in symptom measure scores at end point compared with baseline ( Table 2 ). The relative reduction in PANSS total scores from baseline at end point varied from 17.0% to 59.9% (various P-values) for olanzapine treatment. From comparative studies that reported PANSS scores, the median change in total PANSS scores was -44.3 and, in more than half (14/22) of these studies, the relative reduction at end point was .40%. In addition to total PANSS scores, reductions in all PANSS subscores (positive, negative, general psychopathology) were also seen for olanzapine in studies that provided this breakdown. 20, 21, [35] [36] [37] [38] [39] [40] [41] [42] [43] Response rates in terms of the proportion of patients reaching a specified improvement in symptom score were generally high (.75% in 15 of 20 studies that provided rates). However, a lack of consistent definition for response made it impossible to group or compare these results among studies. Of note in this population, differences between olanzapine and comparator agents in symptom measure score changes at study end point were, in almost all studies, small and not statistically significant (P.0.05 for difference between treatment groups, Table 2 ). One RCT found no statistically significant difference (P.0.05) in change in the PANSS and Clinical Global Impression scores for domestic (Oulanning) and originator brand (Zyprexa) formulations of olanzapine. 37 There were no apparent differences in efficacy between originator, domestic, or generic olanzapine, with each formulation showing a very similar range of response rates and other efficacy measures throughout the comparative studies.
Noncomparative studies were mostly open-label interventional or observational studies of olanzapine treatment ( Table 3 ). The overall findings from these noncomparative studies were consistent with those of the comparative studies. That is, the noncomparative studies also demonstrated that olanzapine treatment was associated with statistically significant reductions in symptom measure scores at end point compared with baseline (Table 3) . Specifically, the relative reduction in PANSS total scores from baseline to end point for olanzapine ranged from 13.0% to 73.3%. In noncomparative studies that reported PANSS scores, the median change in total PANSS scores was -31.7 and, in approximately half (5/8) of these studies, the relative reduction at end point was .40%. As in the comparative studies, response rates in the noncomparative studies were typically high (.75% in seven of eight studies that provided response rates). Similarly, grouping or comparison of results was not possible due to the variety of definitions for response used. One study reported a correlation between olanzapine blood concentrations and the decrease in scores in the Brief Psychiatric Rating Scale (Pearson correlation [r] at week 8=0.41, P,0.05) and Social Disability Screening Schedule (r=0.39 at week 8, P,0.05). 44 In this study, the response to treatment with olanzapine was greater in patients with a blood concentration $9 ng/mL (95.1%) than in patients with a blood concentration ,9 ng/mL (28.5% for P,0.01). As with the comparative studies, differences in efficacy outcomes with respect to olanzapine formulation were not apparent between the noncomparative studies.
Bipolar disorder
Compared with studies related to schizophrenia, considerably fewer studies were conducted to assess the efficacy of olanzapine in patients with bipolar disorder. The efficacy of olanzapine in patients with chronic bipolar disorder (with or without an acute mania episode) was assessed in four RCTs 
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Xue et al and one cross-sectional comparative study (Table 4) . 32, [45] [46] [47] [48] Studies of bipolar disorder in Chinese populations compared olanzapine with placebo (n=1), lithium (n=2), quetiapine (n=1), and quetiapine or risperidone (n=1). 32, [45] [46] [47] [48] Throughout these comparative studies, various efficacy outcome measures were used, including the Bech-Rafaelsen Mania Scale, 49 Brief Psychiatric Rating Scale, 50 Montgomery-Åsberg Depression Rating Scale (MADRS), 51 and the Young Mania Rating Scale (YMRS). 52 In terms of managing symptoms of mania, a placebocontrolled RCT by Tohen et al, in which most participants were of East Asian ethnicity, found that patients treated with olanzapine had a greater change in the secondary outcome measures related to mania, including the Clinical Global Impression and YMRS, compared with patients treated with placebo. 53 In the other comparative studies, significant improvements in symptom measures from baseline were observed in patients treated with olanzapine ( Table 4 ). The response rate in the active comparator studies varied from 85.7% to 100.0% for olanzapine-treated patients, although the definition of response was not consistent throughout these studies (Table 4) . 32, 45, 46, 48 There were no significant differences (P.0.05) between olanzapine and other antipsychotics with regard to the change in efficacy outcome measures for mania at end point. Two RCTs compared olanzapine with lithium as a control. 46, 48 In terms of symptom measures, there were no statistically significant differences between olanzapine and lithium in these studies. 46, 48 However, in one trial, the response rate ($50% increase in YMRS) with olanzapine (87.0%) was significantly greater than that observed with lithium (73.2%, P=0.035). 46 In terms of managing depressive symptoms, the study by Tohen et al found that olanzapine was significantly more effective than placebo based on the primary outcome measure of change from baseline to end point in MADRS (-13.82 versus -11.67, P=0.018) as well as the mean change in the 17-item Hamilton Depression Rating Scale (-11.05 versus -8.84, P=0.002). 53 Response, defined as a $50% reduction in MADRS at end point, was also significantly greater in patients treated with olanzapine than in those treated with placebo (52.5% versus 43.3% for placebo, P=0.0498). 53 On the other hand, patients treated with either olanzapine or lithium had similar changes in MADRS score in two other separate RCTs (P.0.05, Table 4 ). 46, 48 
effectiveness outcomes
Compared with studies that reported efficacy, fewer studies reported effectiveness outcomes, which related to treatment discontinuation, quality of life, and cognitive function, primarily in patients with schizophrenia. In one study, quality of life was assessed in a mixed population of patients with either bipolar disorder or schizophrenia. 26 
Treatment discontinuation
Data on treatment discontinuation were provided for Chinese patients receiving olanzapine or other antipsychotic agents in a cohort study and in an observational study, in which both populations received maintenance therapy for 12 months. 22, 24 For olanzapine, 12-month total discontinuation rates of 39.6% and 44.0% were reported in these studies. 22, 24 The time to discontinuation was reported as 6.0 months (25% percentile of Kaplan-Meier estimate, 95% confidence interval 3.1-7.9 months) in one study and 9.1 months (mean, 95% confidence interval 8.5-9.8 months) in the other study. 22, 24 In both study populations, the 12-month total discontinuation rate and time to discontinuation for olanzapine were not statistically significantly different from other antipsychotics (Figure 2) . 22, 24 The most common cause of discontinuation in both studies was relapse, although tolerability issues and loss to follow-up were reported as the cause of discontinuation for a number of patients. 22, 24 Discontinuation rates due to specific causes (eg, intolerance, relapse) were also not significantly different between treatment groups in both studies.
22,24
Quality of life
Quality of life was assessed in two RCTs, one cohort study, one cross-sectional study, and one observational study (Table 5) . 20, 21, [25] [26] [27] In two studies, olanzapine and six other antipsychotic agents were associated with improvements in various domains of the Short Form-36 over a 12-month period in patients with schizophrenia. 22, 24 Improvements associated with olanzapine were particularly seen in the role physical and role emotional domains of the Short Form-36 ( Figure 3) . 25, 27 In one study, post-hoc tests found that olanzapine-treated and quetiapine-treated patients improved significantly more than chlorpromazine-treated patients. 24 
Neurocognitive function
Assessment of neurocognitive function was the primary objective of two studies. 19, 23 In a placebo-controlled RCT of 129 patients with first-episode schizophrenia, patients treated with olanzapine experienced significantly improved short-term memory, immediate memory, and memory quotient as assessed by the Wechsler Memory Scale (Fourth Edition) over a 12-week period compared with placebo (n=132, P,0.01). 19 In one naturalistic study, 698 analyzable patients with early-stage schizophrenia received olanzapine, Test assessed aspects such as attention and memory, and was administered at baseline, 6 and 12 months. From these tests, a cognitive composite effect size (z) score was calculated based on average domain scores that measured processing speed, attention/working memory, executive functioning, and visual memory. Overall, mild to moderate neurocognitive improvements were seen in the olanzapine group (z=0.69) and the other treatment groups (z=0.32-0.64). 23 
Safety and tolerability outcomes
Safety and tolerability data were reported in most studies, including detailed information in 22 studies that had a specific safety or tolerability objective ( Table 6 ).
The most common adverse events observed in patients treated with olanzapine in the studies that mainly reported efficacy outcomes included drowsiness or sedation, weight gain, dry mouth, and dizziness. 21, 32, 41, 43, 44, 46, [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] Of patients treated with olanzapine, drowsiness or sedation was noted in 2.5%-69.0%; 35, 66 weight gain (generally defined as an increase in weight $7% from baseline) was noted in 26.2%-53.1%; 36, 56 dry mouth was noted in 2.6%-47.2%; 22, 67 and dizziness was noted in 3.3%-50.0%. 60, 68 Many of these common adverse events were also noted in patients treated with other antipsychotic agents, although the incidence was either not reported or varied widely between different studies. On the other hand, the incidence of extrapyramidal symptoms among patients treated with olanzapine was generally low compared with other antipsychotics. 38, 41, 56, 65 Extrapyramidal symptoms were noted in 0.0%-23.2% of patients treated with olanzapine. 22, 32 In the efficacy studies, the most commonly observed laboratory abnormalities during olanzapine treatment were transient increases in liver enzymes without clinical significance, glucose metabolism parameters, and lipid levels. 36, 43, 56, 64, 65 Similar laboratory changes were also noted in patients treated with other antipsychotic agents throughout the efficacy studies, although the prevalence of these changes varied widely.
In the studies that included a specific safety or tolerability objective, weight gain, changes in metabolic parameters, 
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Olanzapine in Chinese patients Table 6 Characteristics of studies including a specific safety or tolerability objective in studies of schizophrenia or bipolar disorder a enrolled/completed. Abbreviations: AIMS, Abnormal Involuntary Movement Scale; BMI, body mass index; CI, confidence interval; EPS, extrapyramidal syndrome; FBG, fasting blood glucose; FGA, first-generation antipsychotics; HDL-C, high-density lipoprotein cholesterol; IRI, insulin resistance index; LDL-C, low-density lipoprotein cholesterol; NR, not reported; OR, odds ratio; RCT, randomized controlled trial; RR, relative risk; SGA, second-generation antipsychotics; TC, total cholesterol; TG, triglyceride; TNF, tumor necrosis factor; wHR, waist-hip ratio.
and extrapyramidal symptoms were the most commonly investigated end points (Table 6) . 30, 31, 35, 37, 66, [69] [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] Two studies also investigated the risk of pneumonia associated with second-generation antipsychotics, including olanzapine (Table 6) . 28, 33 weight gain
Olanzapine was associated with variable amounts of weight gain as measured by actual weight, waist-to-hip ratio, or body mass index. 24, 30, 35, 66, [73] [74] [75] Total mean weight gain tended to be greater in studies with longer periods of follow-up compared with studies of shorter duration. 24, 66, 70, 74 However, the average rate of weight gain over the whole study period was greater in the studies of shorter duration, suggesting that the greatest weight gain may occur in the initial stages of olanzapine therapy. 66, 70, 74 In comparative studies, olanzapine was generally associated with greater levels of weight gain than other antipsychotics. 21, 36, 38, 41, 43, 56, 60, 61, 64, 66, 67, [73] [74] [75] 77, 80 Multiple factors were associated with weight gain in patients receiving olanzapine in a 6-month observational study. 30 These factors included region, housing conditions, stronger appetite, excessive amount of food needed to feel full, eating until uncomfortably full, thoughts preoccupied with food, meal location, increased meal frequency, evening snacks, and a lower amount of vigorous exercise. 30 Additional factors associated with treatment-emergent weight gain identified from a post hoc analysis of observational data included consumption of red meat, comfortably full sensation when finished eating, social activity level, and sex. 69 These factors were considered useful for early identification of candidates for weight control intervention during olanzapine therapy. 69 In one RCT, weight gain was greater in men than in women, although this difference was not statistically significant (body mass index change 1.21±0.76 kg for men versus 0.76±0.37 kg for women, P=0.178). 79 Another study observed a positive association between olanzapine monotherapy and low levels of ghrelin. 72 
Metabolic changes
Throughout the safety studies, the most commonly assessed metabolic parameters were levels of glucose, insulin, insulin resistance, and lipids. Among these parameters, the greatest change during treatment with olanzapine was in triglyceride levels, with the results of six studies finding a 20.2%-50.7% relative increase in triglyceride levels in patients receiving olanzapine. 35, 37, 73, 75, 78, 79 A statistically significant increase in fasting blood glucose (0.29-1.1 mmol/L over 12 weeks) during treatment with olanzapine therapy was noted in two studies. 35, 73 Significant increases in insulin levels and the insulin resistance index during treatment with olanzapine were observed in three studies. 73, 75, 79 In these studies, mean baseline insulin levels increased by approximately 60%-100% at end point after treatment with olanzapine. 73, 75, 79 In addition, small increases in high-density lipoprotein cholesterol and moderate increases in total cholesterol and low-density lipoprotein cholesterol (3.4%-8.3%, 7.5%-23.6%, and 10.7%-28.3% relative increase versus baseline levels, respectively) were reported. 35, 37, 73, 75, 78 Unfavorable changes in these metabolic parameters were also observed during treatment with other atypical antipsychotics. However, the extent of these changes was often greater in some patients treated with olanzapine therapy. Despite this, the incidence of metabolic syndrome in patients treated with olanzapine 
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Xue et al was found to be similar to that with risperidone in one comparative study. 74 
extrapyramidal symptoms
A relatively low rate of extrapyramidal symptoms was reported in patients receiving olanzapine compared with other antipsychotics. 24 This was supported by a retrospective review of data claims that found anti-parkinsonian drug use among patients treated with olanzapine was lower than that used in patients receiving a wide range of antipsychotics, except quetiapine and clozapine. 31 
Other adverse events
In one cohort study and one case-control study, current use of second-generation antipsychotics was associated with an increased risk of pneumonia. 28, 33 For olanzapine, the adjusted risk ratio reported in these studies was 1.83 (95% confidence interval 1.48-2.28) and 2.97 (95% confidence interval 1.90-4.66). 28, 33 In patients with bipolar disorder, this elevated risk was higher in those receiving combination therapy (eg, olanzapine + valproic acid). 33 In both studies, the crude incidence of pneumonia overall was low (1.09-1.12 cases per 100 person years).
Discussion
To our knowledge, this is the first systematic review of antipsychotic use conducted exclusively in Chinese patients with schizophrenia or bipolar disorder. Although key pharmacokinetic parameters of olanzapine have been shown to be similar in Chinese and Caucasian patients, 81 synthesized data have not been previously available to allow clinical outcomes to be compared. The overall findings of this systematic review suggest that the efficacy, effectiveness, and safety of olanzapine in Chinese populations are consistent with those observed in non-Chinese populations. Importantly, improvements in a variety of symptom scores from baseline were observed in Chinese patients with schizophrenia or bipolar disorder treated with olanzapine. Further, no new safety signals were reported for olanzapine in Chinese populations. Overall, there were more publications that assessed the use of olanzapine for the treatment of schizophrenia than for bipolar disorder, which may reflect the relative prevalence of these conditions in the People's Republic of China, 2 and possibly a lower awareness of bipolar disorder in the Chinese population. However, actual study numbers still suggest a need for more research related to the use of antipsychotics for bipolar disorder in the Chinese context.
The efficacy of olanzapine in Chinese patients with schizophrenia observed in studies included in this review was consistent with that observed in many large-scale international studies. For example, the results of several major studies in non-Chinese populations report relative PANSS reductions from baseline of 19.0%-49.9%. [82] [83] [84] [85] [86] [87] These values are within the range found in studies in Chinese populations. Similarly, response rates in these international studies (44.9%-78.0%) are also similar to the values observed in Chinese populations. [82] [83] [84] [85] [86] Taken at face value, efficacy figures for olanzapine reported in many Chinese studies in this review appear greater than those reported in many largescale international studies. The phenomenon of studies from the People's Republic of China favorably overestimating the effect of treatment has been noted elsewhere. 88 However, limitations in the reporting of the Chinese studies, and the heterogeneity of methods and outcomes makes it difficult to investigate the differences between the Chinese and nonChinese populations observed in this review. Treatment studies that either directly compare efficacy in Chinese and non-Chinese populations or allow such comparisons would be useful to address this issue. Finally, it should be stressed that the heterogeneity of definitions for response throughout these studies means that interpretation of these results is difficult. Harmonization and consensus between investigators in terms of study features such as definitions for response would help in this regard.
One notable difference between Chinese and non-Chinese populations relates to the relative efficacy of olanzapine versus other antipsychotics. Studies of Chinese populations in this review generally found no significant difference in efficacy between olanzapine and comparator agents. In contrast, comparative studies in non-Chinese populations have indicated that improvements in efficacy measures often favor patients receiving olanzapine. This finding has been confirmed by a meta-analysis of 50 studies which found that olanzapine improved the PANSS total score to a greater extent than aripiprazole, quetiapine, risperidone, or ziprasidone, but not amisulpride or clozapine. 89 Further, fewer patients treated with olanzapine discontinued treatment due to lack of efficacy compared with those treated with quetiapine, risperidone, or ziprasidone. These results are confirmed by a more recent large meta-analysis of 212 suitable trials with data for 43,049 participants, which also found olanzapine to be more effective in terms of overall change in symptoms (standardized mean difference) than other included antipsychotics, except for amisulpride and clozapine. 5 Similar to the previous meta-analysis, olanzapine 
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Olanzapine in Chinese patients also scored higher in terms of all-cause discontinuation than all other antipsychotics, except amisulpride and clozapine. 5 The possible reasons for the discrepancy between Chinese and non-Chinese populations are many and might include, for example, genetic variation, which is an important contributor to racial and ethnic differences in response to pharmaceutical agents. However, no studies included in this review provided data to allow such factors to be explored. One possible alternative explanation provided by the studies relates to the small sample size and the short duration of many of the Chinese comparative studies. In terms of sample size, Chinese studies in this review typically enrolled fewer than 50 patients per treatment arm, so may be underpowered to show statistically significant differences. Interestingly, a larger Chinese study in this review (260 enrolled patients) found a statistically significant difference in PANSS favoring olanzapine over ziprasidone at end point, a finding consistent with similar studies in the international literature. 90 The short duration (,12 weeks) of many of the Chinese trials limited these to an assessment of the acute treatment response only. However, a lack of difference in efficacy between olanzapine and other antipsychotics has also been shown in international comparative studies of short duration, where significant differences became apparent with longer follow-up. [91] [92] [93] [94] These findings highlight the potential limitations of shortterm randomized trials for detecting meaningful treatment differences, which have been shown to be better assessed in studies offering long-term follow-up, particularly in a realworld setting. For example, 3-year results from the SOHO (Schizophrenia Outpatient Health Outcomes) observational study revealed clear differences between olanzapine and other antipsychotics at end point, while also showing that results from randomized trials such as the CATIE (Clinical Antipsychotic Trials of Intervention Effectiveness) study may have underestimated true treatment effects. 95, 96 This may be related to design aspects, particularly blinding, which may lead to decreased confidence in the medication received and a greater likelihood of medication change. 95 Further, the opportunity to freely change medication within the protocol may have prompted discontinuation of the first medication at a greater rate than seen in routine clinical practice. 95 Studies in both Chinese and non-Chinese populations have shown that olanzapine is efficacious in patients with bipolar manic or mixed episodes. In Chinese populations, two 4-week RCTs found that olanzapine treatment was associated with reductions in YMRS scores of approximately 25 points. 46, 48 In non-Chinese populations, a 4-week RCT and 6-month openlabel continuation trial reported YMRS score reductions from baseline to end point of 14.8 and 18.0 points, respectively. 97, 98 However, as noted, differences in study characteristics make it impossible to directly compare results between these studies from different populations. The remission rate (defined as YMRS #12) for olanzapine in one Chinese study was 82.1%, which is supported by the rate (88.3%) reported in an open-label trial in non-Chinese patients. 97 Similar to the findings for schizophrenia, the response rates associated with olanzapine treatment in Chinese patients with bipolar disorder were typically higher than those observed in nonChinese populations. 46, 48, 97, 98 Once again, studies designed to address this issue are needed to confirm if true differences exist between Chinese and non-Chinese populations.
Real-world effectiveness, especially the prevention of discontinuation and the improvement in functional capacity and quality of life, is a critical parameter by which antipsychotic therapy should be assessed. Compared with the large number of studies assessing efficacy, this review of olanzapine in Chinese populations found a lack of large, well designed, effectiveness studies. There is good evidence that treatment discontinuation is associated with relapse and need for hospitalization and predicts a worse long-term outcome. 99 Recent research confirms that psychiatric-related hospitalizations in the People's Republic of China use more medical resources and contribute to higher direct medical costs than community-based care. 100 Inpatient costs are primarily related to nondrug medical care, suggesting that use of more effective treatments to minimize the risk of hospitalization could reduce total health expenditure. 101 Research in Chinese populations also suggests that combining psychosocial interventions with effective medical treatment for patients with early schizophrenia lowers the risk of treatment discontinuation and relapse as well as improving insight, quality of life, and social functioning. Overall, these findings should motivate practitioners to implement effective treatment strategies early in the course of a psychotic illness. Among Chinese patients with schizophrenia, total long-term discontinuation rates with olanzapine (around 40% at 12 months) were similar to those noted in the large observational SOHO trial in non-Chinese populations (36% at 3 years). 95 Discontinuation rates for olanzapine in Chinese populations were not statistically significantly different from other second-generation antipsychotics. 22, 24 In contrast, a meta-analysis of non-Chinese populations found olanzapine to have the second lowest rate of discontinuation among 15 antipsychotics. 5 Further research related to discontinuation, especially among patients with bipolar disease, appears warranted in the People's Republic of China. Regarding quality of life, a recent post hoc analysis of a study conducted in Chinese patients with schizophrenia who switched from typical antipsychotics to olanzapine suggests that symptomatic improvement is strongly correlated with improvements in self-rated quality of life across multiple domains. 102 Studies in both Chinese and nonChinese populations confirm that treatment with olanzapine is associated with quality of life improvements in different measures. 25, 27, [103] [104] [105] An open-label study in non-Chinese patients with schizophrenia supports the specific improvements in the role physical and role emotional domains noted in Chinese populations in this systematic literature review. 105 Finally, improvements in various aspects of cognitive function in Chinese populations with early and first-episode schizophrenia treated with olanzapine were observed in this review. 19, 23 However, the effects of atypical antipsychotics on neurocognition reported in international studies have shown mixed results. Olanzapine has been associated with neurocognitive improvements in short-term studies and patients with early psychosis. 106, 107 However, in other long-term studies, neurocognitive improvements have not been observed. 108 It should also be noted that studies of cognition are limited by the possible effects of learning and small effect sizes.
Weight gain and metabolic changes were identified as the most commonly reported adverse events with the use of olanzapine in Chinese populations. Regarding weight gain, the present review shows that the levels of mean weight gain in short-term and long-term studies of Chinese patients receiving olanzapine were generally consistent with those seen in non-Chinese patients. For example, a meta-analysis of short-term studies of non-Chinese populations with schizophrenia or bipolar disorder observed mean weight gain levels of approximately 4 kg with olanzapine treatment. 109 In long-term studies lasting 6 to 24 months, mean weight gain levels of 1.5-11.5 kg were associated with olanzapine treatment. 110 Weight gain in Chinese populations was generally greater during treatment with olanzapine than with comparator second-generation antipsychotics. This finding has also been noted in numerous comparative studies in the international literature and confirmed by a large-scale meta-analysis. 5 In Chinese patients, weight gain tended to increase more rapidly in the short-term (eg, 6-12 weeks), a finding that has also been observed in long-term clinical studies in nonChinese populations. 111 Hence, attention to early weight gain ($2 kg in the first 3 weeks of therapy) has a practical clinical aspect in that this tends to predict more substantial weight gain. 112 Studies included in this review also identified multiple environmental, eating, and lifestyle factors that should be considered when assessing weight gain in Chinese patients that occurs during olanzapine therapy. 30, 69 These factors can also assist clinicians in the early identification of patients who may be appropriate candidates for weight management programs. 69 Such programs may lower the risk of clinically significant weight gain during treatment with olanzapine and also provide additional clinical and functional benefits, including better treatment response and reduced impairment in work activities. 4 Regarding the changes in metabolic parameters, the results observed in Chinese populations have been noted in numerous studies in non-Chinese populations. 110, 113 Increases in blood glucose and insulin have been noted in studies among both Chinese and non-Chinese populations. However, the duration of most of these studies is considerably shorter than the time frame over which metabolic complications such as diabetes develop. 110, 113 The main strength of this systematic review was the inclusion of studies from a broad search of the literature. Inclusion of studies published in Chinese language journals greatly expanded the evidence available to assess the clinical outcomes of treatment with olanzapine and helped overcome the inherent language bias that is present in systematic reviews that only include articles published in English. However, assessment of the quality of many of the studies conducted in Chinese populations was hampered by the poor reporting of several methodological aspects, including randomization procedures, blinding, and inadequate reporting of baseline demographics. These factors, in particular, as well as the possible presence of confounding variables that were not apparently controlled for as part of the study design represent serious potential sources of bias. As a result, the combined results of this review of Chinese population studies need to be interpreted with caution. The use of studies published in Chinese medical journals has been the subject of debate. While critical publication processes such as peer review and article indexing in Chinese journals continue to improve, many study-specific issues such as adequate detail regarding methods and proper use of statistical tests remain. 17 Initiatives such as CONSORT (Consolidated Standards of Reporting Trials) encourage standardized reporting of clinical trials to improve transparency and avoid the problems that can arise from inadequate reporting. 114 Despite this, few Chinese medical journals recommend CONSORT, and RCTs published in Chinese journals generally fall short of these standards. 115 The secondary aim of this systematic literature review was to identify opportunities for further research in the People's Republic of China to improve the care of patients with schizophrenia or bipolar disorder. Even within 
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Olanzapine in Chinese patients the defined scope of this review, it seems clear that the abundance of relatively small and short-term efficacy studies have merely confirmed the overall findings of multiple studies conducted in other countries. Good quality effectiveness studies that incorporate outcomes (eg, discontinuation rate) relevant to patients, carers, clinicians, and wider society are lacking. Ideally, these studies should take place in naturalistic settings using long-term time horizons and might also address sociocultural aspects identified in Chinese settings (eg, effects of treatment on carers or hostile/ antisocial behavior).
Finally, in spite of the challenges of interpreting and applying the results of Chinese language studies, we believe the incorporation of research from the People's Republic of China into reviews of the literature should continue. A recent review of Asian guidelines for depression noted that most recommendations are based on consensus derived from Western research data. 116 The discrepancy between the context in which these recommendations are developed and local practices and circumstances may underlie their failure to be implemented. Instead, treatment guidelines need to evolve from external consensus to incorporate local evidence that considers issues such as cost effectiveness. In this regard, local evidence-based information is the ingredient most greatly needed but in shortest supply. Efforts to increase both the quantity and quality of evidence from the People's Republic of China are therefore encouraged.
Conclusion
This systematic literature review of the safety and efficacy of olanzapine treatment in Chinese populations suggests that the overall efficacy, effectiveness, and safety/tolerability of olanzapine are consistent with that observed in non-Chinese populations. Although inclusion of Chinese language studies provided a larger body of evidence and helped overcome language bias, many of the studies were limited in terms of the quality of reporting. There has been an increasing recognition of chronic mental disorders in the People's Republic of China and a commitment of the Chinese government to improve treatment through health reform and increased spending. In this setting, there is an ongoing need for an evidence-based approach to psychotropic therapy in the People's Republic of China with an increasing focus on well-designed effectiveness studies relevant to the Chinese context. Inclusion of Chinese language studies in systematic reviews may also further encourage efforts to improve the quality of Chinese studies and the exchange of scientific and clinical knowledge with other countries.
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